Cross-sectional survey administered to Internal Medicine residents at 1 large U.S. teaching hospital.
INTRODUCTION
For the last 2 decades, the merits and dangers of the long hours required for residency training in the United States have been debated by educators, lawmakers, public safety groups, and residents themselves. The discussion has focused on the need for adequate training to ensure physician competency versus the risk to patients cared for by fatigued house officers. National concern for patient safety increased after the publication of the Institute of Medicine's report, To Err is Human, 1 and work hour reduction was proposed as a mechanism to decrease medical errors thought to be partly caused by resident fatigue. As a result, starting in July 2003, the Accreditation Council for Graduate Medical Education (ACGME) work hour limitations went into effect for all residency programs in the United States. The limitations include a maximum of 80 hours of duty per week, 30 consecutive hours of work (24 hours of direct patient care plus 6 hours for transfer of care), a minimum of 10 hours off between shifts, and at least 1 day off in 7, averaged over 4 weeks. 2 To comply with ACGME regulations, many residency programs initiated changes to their resident coverage schedules. There is controversy about the potential effects of these changes. Previous studies have found both positive and negative effects from program changes designed to reduce resident work hours, ranging from a reduction in errors in the ICU 3 and a decrease in resident burnout 4 to delays in patient care 5 and decreased patient satisfaction. 6 A recently published systematic review concerning effects of resident work hours found mixed results on education and job satisfaction, 7 although the majority of studies examining Internal Medicine programs were published before work hour limitations became mandatory. Therefore, more data are needed to fully assess the effects of current work hour limitations on Internal Medicine programs. Designing a training system that balances resident wellbeing with adequate training requires ongoing evaluation of residency programs changes. Evaluation at 1 year after universal implementation of work hour limitations provides a unique opportunity to survey residents who have trained under both systems. Our preliminary formative research suggested that work hour limitations had mixed effects on residency training and patient care. 8 To further delineate the consequences of work hour limitations, we designed a survey to measure house staff attitudes and behaviors regarding work hour limitations, and their perceptions of the effects of work hour limitations on their training experience.
METHODS
We Factor Analysis and Scale Development. Exploratory factor analysis is a method for uncovering an underlying structure to a group of variables. We applied this method to the 25 questions in the survey pertaining to the effects of work hour limitations to uncover attitudinal domains (factors); questions about compliance were excluded. The underlying latent domains were not specified a priori. We used iterated maximum likelihood factor analysis with promax (oblique) rotation to extract the factors. 9 An item was said to load on a given domain if the factor loading was at least 0.4. Items that loaded on multiple factors were placed on the factor that had the highest loading. Items whose highest factor loading was <0.4 were dropped. Determination of the factors to retain in the final solution was based on comparison of item loading tables for the cleanest factor structure, which we defined as item loadings above 0.4 and no or few item crossloadings. We then assessed internal consistency reliability for the factorbased scales with item-scale correlation coefficients and Cronbach's alpha coefficients. There was less than 1% missing data for each scale; for missing data, scale scores were calculated as the mean of the nonmissing items. For consistency, all questions asked with responses on a 4-point scale were normalized to an equivalent 5-point scale with a simple algebraic conversion. Negatively worded questions were scored in reverse, so that for all questions, a score of 1=most negative response, 3=neutral response, and 5=most positive response.
Analysis. All data analyses were conducted using STATA 9.0. Scale scores are reported as means (SD). Analysis of variance was used to compare scores by resident training level. For comparisons with nonresponders, the chi-squared test or Fisher's Exact test was used to compare proportions. Compliance data are reported as percentages. A 2-tailed P≤ 0.05 was used to establish statistical significance.
RESULTS

Respondents
The survey was completed by 139 (85%) of 163 eligible residents. Demographic information is provided in Table 1 .
Respondents did not differ from nonrespondents by training level, age, or gender (data not shown). The most recent 4-week call block for 115 (84%) of the respondents was within 3 months of the survey; 68 (49%) of those who had their last call block within 1 month of the survey.
Scales
Nineteen of the 25 items included in the factor analysis were retained. From these items, 5 domains were identified: (1) clinical experience (6 items), (2) patient care and safety (3 items), (3) communication (3 items), (4) satisfaction with training (5 items), and (5) work-rest balance (2 items). Table 2 lists the individual items for each scale, along with their factor loadings. The high Cronbach's alphas indicate overall good internal consistency reliability of the scales. Mean scores (SD) for each scale, stratified by program year, are shown in Table 3 . Higher scores indicated a more positive response to the work hour limitations. Raw scores for each individual item are presented in Appendix.
Clinical Experience
The mean score for this scale was 1.84 (0.55), indicating negative effects of compliance with work hour limitations on clinical experience. House staff felt that the limitations led to delays in care, limited workups, and limited teaching time.
Residents had a significantly more negative view of the impact of the limitations on their clinical experience than interns (Table 3) .
Patient Care and Safety
House staff perceived negative effects on patient care and safety, with a mean score of 2.64 (0.88). The negative effects included feeling conflict between providing optimal patient care and complying with the work hour limitations. There was a significant difference based on the level of the resident. Residents had significantly more negative views of the effects of work hour limitations on patient care and safety than interns (Table 3) .
Communication
All levels of residents reported difficulties with communication as a result of work hour limitations. The mean score for this scale was 1.98 (0.54), indicating frequent communication † Scored "Strongly agree"=1, "Agree"=2, "Disagree"=3, "Strongly Disagree"=4 ‡ Scored "Strongly disagree"=1, "Disagree"=2, "Agree"=3, "Strongly Agree"=4 § Scored "Negatively"=1, "Somewhat negatively"=2, "Not at all"=3, "Somewhat positively"=4, "Positively"=5 ¶ Scored "Frequently"=1, "Occasionally"=2, "Rarely"=3, "Never"=4
problems with nurses, other physicians, and patients. Interns and PGY-2 residents reported more difficulties with communication than PGY-3 residents (Table 3) .
Satisfaction with Training
The overall mean score for this scale was 3.12 (0.74), suggesting that house staff had relatively neutral feelings about the effects of work hour limitations on their training. However, there were marked differences by program year. Interns perceived more positive effects of the limitations on this domain than did residents, with PGY-3 residents having the lowest mean score ( Table 3 ). The questions in the scale relating to job satisfaction had much higher mean scores (3.83-3.92) than those asking about effects on education (2.18-3.12; Appendix), both important components of overall satisfaction.
Work-Rest Balance
We measured work-rest balance as an indicator of resident well-being by asking about fatigue during call months and having adequate time away from the hospital. The overall score for this scale was 2.95 (0.80). Interns perceived a significantly better work-rest balance than residents (Table 3) .
Compliance with Work Hour Restrictions
Compliance with work hour limitations varied by rule and by training level (Table 4) . Of the noncompliant house staff, 21 (41%) interns and 27 (47%) residents reported violations of the 30-hour and 10-hour limits of greater than 60 minutes. The most common reason for noncompliance was patient care responsibilities (PGY-1 85%, PGY-2 63%, PGY-3 56%). Interns were significantly more likely than residents to cite attending rounds as a major barrier to compliance (62% vs 5%, p<.001), whereas residents were much more likely to cite teaching responsibilities (60% vs 6%, p < .001). Interns were also significantly more likely to report educational conferences as a barrier to compliance (38% vs 4%, p<0.001).
DISCUSSION
There is mounting evidence that the current ACGME work hour limitations have led to some unintended consequences for residency training. Our findings suggest that whereas house staff perceive work hour limitations as having some positive effects on their well-being, they struggle to complete patient care responsibilities and teaching duties within the restricted hours. Evaluating the impact of program changes is crucial to improving residency training. We developed scales to measure house staff perceptions of the impact of work hour limitations on several aspects of residency training. These metrics were developed in stepwise fashion, beginning with focus groups to identify issues important to house staff regarding work hour limitations, building survey items to characterize these issues, and finally using factor analysis to identify the underlying domains. This approach ensured that we assessed the areas of residency training that house staff felt were most affected by work hour limitations, increasing the validity of our findings.
House staff perceived negative effects of work hour limitations on their clinical experience. Senior residents, in particular, felt that the pressure to comply with work hour limits led to decreased thoroughness of workups and delays in patient care, which adversely affected their satisfaction with the level of care they provided. Furthermore, house staff reported direct patient care and teaching duties as the main reasons for noncompliance, suggesting that the workload for house staff may be too heavy for the current permitted work hours. A previous review of house staff work activities found that house staff spend up to 35% of their time on activities of marginal or no educational value. 10 Transfer of these tasks to other providers is often proposed as a solution [11] [12] [13] ; however, shifting excess work from house staff is potentially very expensive, with estimates in the hundreds of millions to billions of dollars. [14] [15] [16] As there is little additional funding to offset these costs, it may be difficult for hospitals to afford these changes. In addition, programs must carefully implement workload reduction to ensure that the patient care and educational experiences required for residents to become competent physicians are not compromised. House staff in our survey reported that they felt compliance with work hour limitations may have adversely affected patient care and safety. This is consistent with other studies, which have also shown the possibility of an increased risk of adverse events with work hour limits, primarily because of fragmentation in patient care. 17, 18 Furthermore, inadequate supervision and problems with transfer of care between physicians may be as important as excessive work hours in causing mistakes. 19 Our data, together with previous studies, suggest that any decrease in errors resulting from decreased fatigue may be at least partially offset by delays in patient care, discontinuity of care, and communication issues. Objective data are needed to determine whether the negative effects perceived by house staff have in fact affected patient outcomes. *PGY-1 interns were limited to 30 consecutive hours during one call shift, whereas PGY-2 and PGY-3 residents were to have 10 hours off between the end of the call night and the beginning of the postcall morning. N/A=not applicable Satisfaction with training is in part driven by satisfaction with the learning environment. Factors enhancing learning, such as contact with the attending physician, patient rounds, and seminars, are positively correlated with satisfaction with internship, whereas factors contributing to perceived mistreatment, including sleep deprivation, are negatively correlated. 20 Although house staff at the study institution were moderately satisfied with their training program in the setting of work hour limitations, the scores for the education questions for this scale were lower than those for questions about job satisfaction. This difference may indicate that any gains in job satisfaction made by decreasing sleep deprivation may be offset by disappointment caused by fewer learning opportunities.
Perceptions regarding the impact of work hour limitations varied by year of training. Senior residents were more likely to perceive problems with clinical experiences and patient care and safety, and to be less satisfied with indicators of resident well-being. These differences may reflect discontent with how the work hour limitations were implemented, frustration with a mid-residency change, or dissatisfaction with having to assume an increased share of the work previously done by interns. Conversely, senior residents have increased experience and responsibility, which may lead to a better understanding of the impact of work hour limitations on patient care and education, both of which may ultimately affect satisfaction with training. Follow-up studies are needed to determine whether the difference in perception between residents and interns will persist beyond the period of transition to the new system.
Compliance with work hour limitations in this study was poor. Although Internal Medicine programs had guidelines specifying an 80-hour work week and 1 day off per week before mandatory ACGME rules went into effect, the 30 consecutive hour and 10-hour limits were new. House staff were least compliant with these 2 rules, likely because patient care rarely followed such a rigid schedule. Whereas most violations were minor, over 40% of house staff had violations of greater than 60 minutes. Thus, attempting to comply with the limitations may be an additional stressor that could offset gains in resident well-being.
There was a high response rate to the survey, making it more likely that the opinions expressed in the survey are representative of the Internal Medicine house staff at the study institution. In addition, we were able to capture the sentiments of house staff who made the transition from 1 system to another, capturing valuable insight into the benefits and shortcomings of both systems. Although our findings are consistent with those seen in surveys from other disciplines, [21] [22] [23] this was a single center study of Internal Medicine house staff at an academic medical center during a period of transition, which may limit its generalizability. Although we are not aware of any other concurrent significant changes in the hospital and residency program environments during the study period, such changes would affect house staff experiences and confound our results. Additionally, we relied on self-report to assess behaviors, a limitation of survey methodology. Other studies have demonstrated that self-report overestimates compliance with desired behaviors, 24, 25 suggesting that our findings may underestimate the impact of the limitations on those behaviors. We measured resident perceptions, not direct patient care or educational outcomes. These self-perceptions are subject to bias, particularly with senior residents, who were likely affected by prior experiences. Finally, difficulties with compliance, which may reflect local program structure, may have affected house staff attitudes toward the limitations. Improvement in patient care and safety and in the education and well-being of house staff are the ultimate goals of changing the system of residency training. Our study indicates that the current ACGME work hour limitations have complex and perhaps unintended consequences on the residency training system, and demonstrates the need for ongoing evaluation to assess the impact of program changes on residency training. *Scored "Strongly agree"=1, "Agree"=2, "Disagree"=3, "Strongly disagree"=4 † Scored "Frequently"=1, "Occasionally"=2, "Rarely"=3, "Never"=4 ‡ Scored "Negatively"=1, "Somewhat negatively"=2, "Not at all"=3, "Somewhat positively"=4, "Positively"=5 § Scored "Strongly disagree"=1, "Disagree"=2, "Agree"=3, "Strongly Agree"=4
